Background and purpose: Polycystic ovary syndrome (PCOS) is a complex metabolic disorder associated with clinical manifestations that could be psychologically distressing to adolescent girls considering the concern of body image during the developmental stage of adolescence. Poor psychological functioning is related to increased mortality, higher health care costs, and negative health outcomes. Coping has been identified as impacting health and adaptation to illness; therefore, the purpose was to examine coping and depression in adolescent girls with PCOS.
Introduction
Polycystic ovary syndrome (PCOS) is one of the most common endocrine disorders affecting approximately 6%-15% of all reproductive-age women (Youngster et al., 2014) . According to the Rotterdam PCOS Consensus Group (2004) , to establish the diagnosis of PCOS, other disorders must be excluded, and two of three following criteria must be present: a) oligo-or anovulation, b) clinical and/ or biochemical signs of hyperandrogenism, and c) polycystic ovaries. Characterized by menstrual irregularities, hirsutism, alopecia, obesity, acne, and infertility; PCOS is a complex metabolic syndrome that increases an individual's risk for cardiovascular disease and type 2 diabetes (Weiss & Bulmer, 2011) . Studies have found that women with PCOS have higher rates of eating disorders, fear of social rejection, body dissatisfaction, anxiety, and depression (Dorkas, Clifton, Futterweit, & Wild, 2011; Karacan, Caglar, Gürsoy, & Yilmaz, 2014) . Diagnosing PCOS during adolescence can be challenging because the symptoms of PCOS may overlap with normal physiological processes of puberty (Agapova, Cameo, Sopher, & Oberfield, 2014) . Nevertheless, experts agree that clinical indications of PCOS should not be ignored in the adolescent population, but rather, addressed and appropriately managed due to the potential long-term sequelae of health implications (Collier & Rieder, 2008; Nicandri & Hoeger, 2012) .
Adolescence is a developmental stage in which concern regarding body image peaks, thus experiencing and coping with the manifestations of PCOS is a stressful and challenging process for adolescent girls (Collier & Rieder, 2008) . Perception of stress and control over PCOS symptoms may impact the adolescent's ways of coping, which could impact the quality of life and risk of negative psychosocial outcomes (Lazarus & Folkman, 1984) . Although teens are seeking independence and a separate identity from their parents, research has demonstrated the correlation between a mother's body image and the body image reported by her daughter (Izydorczyk, 2010; Usmiani & Daniluk, 1997) ; therefore, the mother's perception of PCOS may have bearing on the daughter's perception of stressors, thus impacting her ability to cope. Based on our clinical observations, pointing to the presence of this phenomenon and the lack of existing research addressing mother-daughter perceptions of PCOS, this variable was addressed in the current study.
In summary, poor psychological functioning is related to increased mortality, higher health care costs, and negative health outcomes, and because coping has been identified as impacting health and adaptation to chronic illness, greater understanding of the coping process in adolescent girls with PCOS is needed (Rofey et al., 2009) . Therefore, the aim of the current study was to examine coping and depression in adolescent girls with PCOS considering the impact of perceived stress, control, and the girls' interpretations of their mothers' perceptions of PCOS.
Methods
A convergent, parallel, mixed-method approach was used to address the study aim. Stressors, control, coping, and depression were quantitatively examined, whereas semistructured interviews were used to qualitatively explore adolescent girls' experiences with PCOS. Data were collected over a 5-month period from January to May 2016.
Ethical considerations
The study was approved by the institutional review boards of the health system and the university associated with the study.
Setting
The study was conducted within a health system in the southeast United States. Participants were recruited from clinical practices within the system, including practices specializing in pediatric and adolescent gynecology, pediatric endocrinology, and pediatric weight management.
Inclusion/exclusion criteria To be considered for inclusion in the study, girls had to be between 13 and 18 years of age, able to read and speak English, and must have had a diagnosis of PCOS or met two of the three Rotterdam criteria. Exclusion criteria included a current pregnancy, diagnosis of hyperprolactinemia, adrenal hyperplasia, diagnosed or suspected androgen-secreting tumor, acute physical illness or psychological crisis, or any known cognitive delays or difficulties with language that would prevent the girl from being able to successfully complete the questionnaires or interview.
Sample
Over the 5-month recruitment period, 35 girls were identified as eligible for participation based on the inclusion/exclusion criteria and were given a study packet during the office visit. Of those, a total of 23 girls (65.6%) completed and returned the study packet and were included in the quantitative strand. Eleven of those participated in the qualitative interview for the qualitative strand. All of the participants had been diagnosed with PCOS, the majority of which were white adolescent girls. Most reported that they had experienced menstrual irregularities and hirsutism and had been told that they had high testosterone levels. Sample characteristics are reported in Table 1 .
Instruments
Participants completed a demographic form, providing their age, age at diagnosis with PCOS, or documented diagnoses, which met the Rotterdam PCOS criteria, ethnicity, race, and insurance status as a proxy for socioeconomic status.
The investigators developed the PCOS Stressor Scale (PCOSSS) for this study. The questionnaire consisted of three sections composed of items measuring three factors associated with the aspects of PCOS: perceived personal concern, perceived control, and perceived maternal concern. Each section was composed of six, 4-point Likert scale items with a total possible score ranging from 0 to 18. Higher scores indicated greater perceived concern or control. In all three sections of the questionnaire, girls were asked to rate perceptions of individual concern, control, and maternal concern for each potentially stressful component of PCOS, including hirsutism, weight concerns, irregular periods, acne, threat of chronic disease, and threat of future infertility. Instructions on the questionnaire explained that each item reflected the most common issues girls and women with PCOS experience and instructed participants to circle the choice that best reflected their thoughts or feelings regarding each item. The instructions also included a clarifying statement explaining the questions about mothers who could be a biological mother, adoptive mother, or anyone the participant considered to be a mother figure. For example, in the first section of the questionnaire, girls were asked to rate perceptions of concern for each potentially stressful component of PCOS, including hirsutism, weight concerns, irregular periods, acne, threat of chronic disease, and threat of future infertility on a Likert scale from zero "does not concern me at all" to three "concerns me very much." For the same items, girls were asked to indicate the level of control they perceived over each component on a scale of zero "nothing I can do to control it" to three "totally within my control." Finally, girls were asked to indicate the degree to which they perceived their mother's concern regarding each of the same items on a scale of zero "my mother is not concerned at all" to three "my mother is very concerned."
Experts in the areas of measurement, women's health, and adolescent health reviewed the PCOSSS items for content validity. Cronbach alpha was used to determine internal consistency reliability of the PCOSSS subscales. The Cronbach alpha for the Girls' Control scale was satisfactory (a = 0.71). The PCOSSS Maternal Concern scale alpha was marginal (a = 0.62), and the PCOSSS Girls' Concerns scale was not acceptable (a = 0.11). Consequently, the items on the PCOSSS Girls' Concerns scale were included individually in analyses, rather than summing the items within a subscale.
Coping behaviors were measured with the Brief COPE, which has been validated for use in the adolescent population (Brytek-Matera, 2007; Carver, 1997) . The Brief COPE consists of 28 individual items making up 14 subscales, which represent different coping behaviors. The 14 scales measure distinctively different coping strategies; some of which are adaptive and others are maladaptive. The possible range of scores for each subscale was two to eight with higher scores indicating a greater use of the coping behavior. Participants could answer each item on the Brief COPE with a score from one to four, with one indicating "I haven't been doing this at all" and four indicating "I've been doing this a lot."
The Patient Health Questionnaire 9-item (PHQ-9) tool was used to measure depressive symptoms (Kroenke, Spitzer, & Williams, 2001) . Validated for adolescent use, the PHQ-9 is made up of nine, 4-point Likert scale items (Richardson et al., 2010) . Scores range from 0 to 27 with higher scores indicating greater depression. To identify individuals with depression, typically, the score must be higher than 10. Scores from 10 to 14 indicate moderate depression, scores from 15 to 19 indicate moderately severe depression, and scores from 20 to 27 indicate severe depression.
Finally, qualitative data were generated using a researcher-developed semistructured interview guide, which began with the grand tour question, "What is it like to have polycystic ovary disease?" As participants described their experiences with PCOS, probes were used to help expand or clarify their responses such as: a) "What is the most stressful thing about having PCOS?" b) "Describe your sense of control over the symptoms you experience related to having PCOS," andc) What things do you do to help you cope with having PCOS?"
Data collection
The principal investigator met with health care providers in each clinical area informing them of the criteria for the study. When eligible participants were identified by providers, the investigator was notified and met the girls and their parent(s) in the medical office. Those interested in the study were asked to complete the appropriate assent and consent documents. Girls were then instructed to complete the study questionnaires independently. On a form in the study packet, girls indicated their willingness to participate in an interview. If they were, their mothers or guardians were asked to leave the room, thus all of the participants interviewed during office visits were interviewed without their parent being present. Those Note: PCOS = polycystic ovary syndrome.
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participants who did not have time to complete the interview in the office setting completed the interview via a telephone call with the principal investigator. Each interview was completed within 20 minutes and was recorded and transcribed verbatim. Pseudonyms were used on the transcripts in place of the participants' names.
Data analysis
Descriptive statistics were used to address demographic characteristics of the sample, girls' perceptions of stress and control, and types of coping behaviors used. Pearson product moment correlations were used to analyze the relationships among the girls' perceptions of maternal stress and type and extent of coping behaviors used. Multiple linear regression was used to explore the relationships between perceived stress, control, coping behaviors, perceptions of mother's feelings regarding aspects of PCOS, and depression. Qualitative data were analyzed using procedures delineated by Creswell and Plano Clark (2011) . All interview transcripts were initially coded using in vivo, descriptive, and emotion coding by two independent coders, and codes were then grouped to form themes and subthemes (Saldaña, 2016) . Lincoln and Guba (1985) guidelines for achieving trustworthiness were followed to help assure rigor in the qualitative analysis. Finally, the quantitative and qualitative data were examined to determine how they related to each other to address the mixed-method question of how the quantitative results converged with the interview data reporting coping experiences of girls with PCOS. Table 1 provides a description of the sample characteristics. Regarding the PHQ-9 depression screening; the majority (56.5%) of the sample was at least moderately depressed with a score on the PHQ-9 between 10 and 24. Of those, 46% were moderately severe or severely depressed. Consistent with the protocol of the institutional review board, the researcher managed the depression scores by notifying the supervising physician at the research setting of any participant with at least moderate depression (a score of 10 or above on the PHQ-9) and those with ideation of suicide. The supervising physician then contacted the participant's health care provider who provided appropriate follow-up with the patient and her guardian.
Quantitative results
Polycystic ovary syndrome-related stressors and perceived control. To evaluate the participant's perceptions of stress and control associated with PCOS-related stressors, including acne, hirsutism, weight concerns, irregular periods, threat of chronic disease, and threat of future infertility, the PCOSSS was used. Table 2 summarizes these data. Participants identified weight concerns, irregular periods, and threat of future infertility as the most stressful aspects of PCOS. The median score for all three of these items was 3.0, reflecting the response "concerns me a lot" for the item.
Participants reported the least amount of control over irregular periods, threat of chronic disease, and threat of future infertility with a median score of 1.0 for each item. A median of 1 for these items was notable, as it indicated that 50% of the sample perceived that they had "no control" to "little control" over the stressors.
Coping with polycystic ovary syndrome. To address the type and extent of coping behaviors girls used to cope with PCOS, the Brief COPE was used. The types of coping behaviors and the extent to which these were used by the participants are presented in Table 3 . The coping behavior of acceptance, including accepting the reality of being diagnosed with PCOS, was used to the greatest extent. Self-distraction with school, work, or other activities was the coping behavior with the next highest extent of use. Substance use was reported as the least used coping behavior.
Perceptions of maternal concerns regarding polycystic ovary syndrome. When comparing girls' concerns with girls' perceptions of maternal concern, there was congruence as the top three concerns the participants had and believed their mothers had were weight, irregular periods, and future infertility. To examine the relationship among perceived maternal concern and the type and extent of coping behavior used by participants, Pearson product moment correlations were used. The total score for the perceived maternal concern subscale on the PCOSSS instrument correlated with the 14 subscale scores on the Brief COPE instrument. Correlations ranged from r = .10 to r = .50. One statistically significant correlation was noted.
Greater girls' perceptions of maternal concern related to PCOS were associated with greater use of acceptance to cope with having PCOS (r = .50; p < .05).
Multiple linear regression was used to determine whether perceived stressors, perceived controllability, coping behaviors, and perceptions of mothers' feelings were predictors of depression in adolescent girls with PCOS. Before running the regression analysis, an exploratory correlational analysis was conducted to ascertain which of the Brief COPE subscales were significantly related to depression. Only those subscales with a correlation significant at an alpha of p < .10 were included in the regression analysis. The Brief COPE variables significantly related to depression at p < .10 were substance use (r = 0.39), behavioral disengagement (r = 0.64), and religion (r = 20.42). Additionally, due to the low Cronbach alpha for the PCOSSS Girls' Concerns, items were considered as separate variables for the regression and correlated with depression for possible entry into the model. Girls' concerns over irregular periods (r = 20.38; p = .08) was retained as an independent variable. The final regression model included the independent variables of girls' concern over irregular periods, girls' perceptions of control, perceptions of maternal concern, and the three coping subscales of substance use, behavioral disengagement, and religion. The dependent variable was depression. Table 4 summarizes the results of the multiple linear regression analysis. A statistically significant amount of variance (42.6%) in depression was explained by the predictors (F = 3.718; p = .017). Lower perceptions of control over PCOS among girls was associated with greater depression.
Qualitative results
Transcripts of participants' interviews were analyzed according to procedures recommended by Saldaña (2016) and Creswell and Plano Clark (2011) . Four themes emerged from the data: Not Knowing, Not in Control, Not Now-Now Ever? and Not Horrible-Not the Best. Table 5 lists each theme with supportive quotes from the qualitative interviews.
For Not Knowing, participants felt like they did not know what was going on with their bodies or how to manage their feelings, relationships, or symptoms. Moreover, they felt like others did not know what they were experiencing. Consequently, a general feeling of not knowing was evident in the interviews. The theme Not in Control represented participants' feelings of having little or no control over symptoms, including hirsutism, irregular periods, and weight gain. The feeling of not being in control was likely substantiated by the feeling of not knowing and vice versa. Although a few participants said that medications had helped them to feel more control of their symptoms, many expressed a total lack of control despite being under the care of a specialized health care provider for the management of PCOS. The most prevalent concern among participants was related to uncertainty regarding menstruation and infertility, which was expressed in the theme Not Now-Not Ever? A common question expressed by participants was wondering about their menstrual cycles and the implications of irregularity for the future. Finally, the theme Not HorribleNot the Best reflected a more neutral point of view from the participants regarding PCOS. As much as they disliked the symptoms, felt out of control, stressed, or uncertain, the general consensus was that living with PCOS certainly was not the worst situation they could think of. It is important to note that the majority of the participants did not feel that having PCOS had negatively impacted their relationships. Although there was repeated expression of concern over symptoms impacting outward appearance, such as weight and facial hair growth, none expressed concern over or difficulty with dating or feeling unattractive to others. Also, although many felt negatively toward taking medicine, there was a general sense of resolve among the participants when it came to the management of PCOS. Despite the lack of knowledge and control, the participants found ways to cope with PCOS by talking to their mothers, doing hobbies, and thinking about things other than their experiences with PCOS.
Discussion
Controllability has been identified as a crucial determinant of coping efficacy and psychological outcomes (Clarke, 2006; Compas, Jaser, Dunn, & Rodriguez, 2012) . Exploring adolescent vulnerability and the distress of peer rejection, Zimmer-Gembeck and Skinner (2015) found a positive correlation between depressive symptoms and less perceived control among adolescents. The current study revealed that girls perceived very little control over the aspects of PCOS. Lower control was found to be a predictor of greater depression among the participants and perceptions of lack of control were evident and were supported by the qualitative data.
It is interesting that girls perceived little to no control over their symptoms, namely, irregular periods, despite being on medications to control periods and the hyperandrogenic effects of PCOS. Moreover, girls were being seen on a regular basis by specialized health care providers for the management of PCOS, which likely provided them with ample opportunities to discuss their concerns regarding PCOS. These findings could suggest a lack of effective communication between providers and patients regarding the disease process and treatment plans; 1. Not knowing "I haven't really felt any different. I think it's just not like a normal period. They did a blood sample, and then they, … , I don't know… (told me I had PCOS)." -Kristen "You feel like you don't really fit in. You feel like you're the oddball out. You don't feel normal. You don't feel like everyone else around you." -Bonnie 2. Not in control "Every time I try to lose weight, I'll lose like 5 or 10 pounds, then I gain 20 back." -Alex "I don't really have any control over it. I just have to take my medicine. (The doctor) said it was supposed to clear up after a while … but, I don't feel like I have any control over it. It's just something I have to deal with." -Jana 3. Not now, not ever? "I'd always worry about things. I worry about anything and everything. I hadn't been having sex, but I was like, 'Oh my goodness, what if I'm pregnant,' or, 'What if I'm never gonna be able to have a kid,' stuff like that…because I didn't have my period, I was just like, 'I don't know'." -Holly "That is something that actually scares me because I want children, but there's that great possibility that I can never have them." -Alex 4. Not horrible, not the best "With acne and weight gain, it's really a struggle with my self-esteem, but it's not super horrible, but it's not great either." -Maggie "It really hasn't been horrible, but it's not the best (chuckles)." -Becca (On managing mood swings and painful, irregular periods)
Note: PCOS = polycystic ovary syndrome.
however, it could also be the result of complex relationships between girls' perceptions of PCOS and the ways of coping. For example, one participant explained during the interview that she was concerned and uncertain about many aspects of PCOS, including future infertility; however, she was content to take the medications her provider prescribed and did not want to discuss her concerns. She expounded that she was not interested in learning more about PCOS, and if she had any questions about it later in life, she would ask her provider then. High levels of depression were reported by participants on the PHQ-9. Although girls discussed feeling out of control and concerned about PCOS stressors, they did not discuss feeling depressed during the interviews. On the contrary, most described ways of coping, including confiding in their mothers about their concerns and doing other activities to keep their minds off the symptoms of PCOS. Overall, the coping behaviors participants reported using most frequently were adaptive and were not predictors of greater depression. These findings led to a question of why girls' depression scores were so elevated. Although the PHQ-9 is a valid and reliable tool commonly used to measure adolescent depression, Richardson et al. (2010) reported when used in the adolescent population, the PHQ-9 had a higher sensitivity and a lower specificity compared with use in adult populations. Nevertheless, the PHQ-9 had a high sensitivity (89.5%) and a good specificity (78.8%) for detecting major depression among adolescents (Richardson et al., 2010) . Richardson et al. (2010) predicted the higher falsepositive rate in the adolescent population that may be a result of a high rate of subthreshold symptoms, adjustment disorders, and/or overlap with other mental health disorders. Kroenke et al. (2001) recommended all responses on the PHQ-9 be verified by a clinician and that severity of depression be monitored over time for newly diagnosed individuals or those being treated for depression by repeating the PHQ-9 at regular intervals. Although the design of the current study did not allow the researcher to verify answers on the PHQ-9, and the questionnaire was only given once, the depression scores are still valuable and indicate that girls were depressed regardless of severity.
Girls' perceptions of control over stressors were a significant predictor of depression. Greater perceived control was associated with lower depression. Therefore, the findings from this study are consistent with other research indicating that low perceived control is associated with negative health outcomes (Calvete, Camara, Estevez, & Villardón, 2011) . Although perceived control did predict depression, the girls did not discuss feeling depressed during the interviews. Considering the prevalence and degree of reported depression on the PHQ-9, the researcher assumed that a theme of depression would have emerged from the interview data. Instead, the theme of PCOS being described as "not horrible, not the best" by the participants emerged. Girls did not express feeling isolated from peers or disgusted with their appearance. Perhap,s this is because the outwardly observable symptoms of PCOS (with the exception of weight) such as hirsutism and acne, were perceived as the least stressful and most controllable aspects of PCOS. Interviews with the participants did not reveal that dealing with the aspects of PCOS limited girls' activities or impacted their relationships negatively. The negative impact of PCOS directed inwardly, with girls expressing feeling like they did not fully understand the illness, felt out of control, and worried about the future. Perhaps, girls underestimated or did not realize the impact their perception of having low control on their depressive symptoms and did not discuss this relationship during the interviews. A question directly related to depression during the interviews would have been helpful in exploring this phenomenon. Another important consideration to account for the discrepancy between quantitative and qualitative findings related to depression is that there could have been factors unrelated to PCOS contributing to depression in the participants. Future research examining this population could explore the coexisting stressors and determine how PCOS stressors compare with other stressors in predicting depression.
Limitations
The study had major limitations; consequently, the findings of the study should be interpreted with caution. The most substantial limitation of the quantitative strand for the study was the small quantitative sample size due to unforeseen challenges with recruitment. This likely resulted in the study being underpowered for the linear regression analyses. Additionally, estimates of correlations, beta-weights, and R 2 are less precise than what would be observed with a larger sample. The PCOSSS was used for the first time in this study. As with any newly developed instrument, there is the potential for weak psychometric characteristics, and in this case, the internal consistency reliability of the girls' concerns subscale was unacceptable, and the use of the PCOSSS within the regression had to be at the item level. Although the PCOSS items were reviewed by experts in measurement and women's health, validity evidence would have been strengthened by the calculation of a content validity index and initial pilot testing of the PCOSSS prior to use in this study. Additional psychometric development of the PCOSSS is warranted.
The cross-sectional design limited the study findings, particularly in regard to examining relationships between control and depression. Although it is plausible that lower perception of control of PCOS could lead to greater depression, it may also be that depression leads to lower perceptions of PCOS control. Longitudinal studies of the trajectory of PCOS would help clarify these relationships.
Conducting the study at one health care system limited the generalizability of the results. Further research with larger sample sizes using multiple sites would provide greater insight into variables impacting stress, control, coping, and depression among this population.
Conclusions
Emerging from the findings of this study are recommendations for nurse practitioners and health care professionals, providing care to adolescent girls with PCOS. First, nurse practitioners should be familiar with the developmental stage of adolescence and willing to talk to adolescents about things of interest such as friends and extracurricular activities to establish rapport and begin important discussions about physical and psychosocial health. If providers do not invest time in developing relationships with patients, they will likely miss important concerns, as adolescents are often reluctant to ask questions. Without having frank discussions about concerns girls are having related to PCOS, providers will not be able to address those concerns. This will perpetuate a perception of low control in girls with PCOS and, in turn, will perpetuate the risk for depression in this population. Girls need to understand the disease process more thoroughly, the purpose of medications, and what they can do to best care for themselves presently and how those actions can impact their future self.
Second, this study addressed girls' perception of maternal stress related to the aspects of PCOS. Encouragingly, girls felt that their mothers shared their concerns about PCOS and described their mothers to be an important support person. While maintaining providerpatient confidentiality, nurse practitioners caring for adolescents should involve the patient's mother or guardian as much as possible in the plan of care. Collaboration, consisting of discussion, joint decision making, negotiation, and problem solving should be the goal of the mother-daughter relationship (Wiebe et al., 2005) . Educating girls and mothers about the importance of a collaborative relationship and fostering that relationship through open dialogue with mother, daughter, and provider during office visits represents a step toward providing more effective, evidence-based care for this population.
Finally, it was apparent from the current study that girls with PCOS have a potential risk for depression. Other studies involving adolescent girls with chronic health problems have also detected high depressive symptoms (Ji et al., 2012; Pollock et al., 2011) . Being aware of this risk, nurse practitioners and health care professionals providing care to girls with PCOS should routinely screen girls for depression, educate girls and their mothers on signs and symptoms of depression, and encourage girls and/or mothers to communicate any concerns related to depression to the health care provider promptly.
